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(54) MOVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a moving device 
capable of being moved without being affected by 
obstacles and terrains indoors and outdoors and capable 
of providing an excellent maneuverability. 
SOLUTION: A vane (left side vane) having front and rear 
vane shafts 103 and 104 and a vane film 106 installed 
across the front and rear vane shaft 103 and 104 is 
formed on the drum part 105 of a flapping device. A 
rotary actuator 10 for driving the front vane shaft 103 
and a rotary actuator 102 for driving the rear vane shaft 
104 are mounted on the drum part 105. The front and 
rear vane shaft 103 and 104 are reciprocatingly moved 
about the actuators 101 and 102 in a plane orthogonal to 
a rotating shaft 800. 
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Claim 8 

The moving apparatus according to any of claims 5 to 7, wherein 

said wing shaft portion includes one wing shaft portion and the other 
wing shaft portion; 

said wing body portion includes a film portion formed spreading across 
said one wing shaft portion and said the other shaft portion; and 

said driving portion drives said one shaft portion and said the other shaft 
portion separately. 

Claim 11 

The moving apparatus according to claim 10, wherein 
said driving portion includes an actuator having at least three degrees of 
freedom. 
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AAQUE&OR) <D*-cfc5fc-rs 0 *Etffc#3SB# 

(3Slcfp«i-5»HJb*«io««:A) > (^Ptffctig 
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[0 0 8 0] £*>|C X «ae±rpI#«>«#A«r*tt**T 
fcftS&KtffcS. 

[0 0 8 1] S*^^tffc#^*r¥*fi{kbfc 

[0 0 8 2] f&9i<Dmm<oti$>, RftoMbtlXiSK 
[00 8 3] }T*>T<5> LB$©«(te&*JTt>±tf 

[00 8 4] flfeilf 1 0 6 *q» 

»i-5ffiRo#ajii*/Wcft« «fc 5 lciT*>±lffttf i 

[0 0 8 5] tit, i!S!7^fax-#10 1, 1 
0 2 M£ 9 ls]te»4 8 0 0 05^*3 tcM^Wl 0 3 % 104 
trtt«SRS*6Rlc, «-^«l 0 3. 1 04*5*^® 

.i 3 M. 103 osaa»M» LT^^W 104 

[0 0 8 6] iixtciD. 0 3-010 (iitlt* = 

20 0 irbrjsv^fc) Ka%i-— 

H3-H7«c**lxfciT*>T*L^c*$v^rtt. <fc 

3 0 3^5feMfI*>T5$tb<5fci?). filltA3 0 3&£Tfi 

0 4<D5fe^t^0^3 0 6d57K 5 FICi5<5< w 
[0 0 8 7] B7-B1 OM^^ttfcJT^Jilf^ 

(C&VvCtt, M^»3 0 3, 3 0 4^5fettOffi$«DH^ 
it^^HT, S<OH3 0 6tSSlMifi<5< 0 icDj^m, 
fitt^$S3 0 3 tgp«3 0 4 \£&btLttm<om3 0 6 # 

*^*3ftSfffe±H r «POflt#*i5 t*#<ftor»JJ!l 
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10 0 8 8] rcsi^j©^^ h/WH, &*Ig*£S{k 
tffli*Se«:@j£LTV^;5S, rixSr3E{b$*<St9fgSriI 

[0089] mtitzmw) m&<ommc*m®\z.i 
«ri so- t-rs) , mmttik'&mstwfrnm&tb-r 

itti (03, 9. 10Sr#S) . *J i-teiTW^-C^fe 

[0090] t a n a = (w/ 1 ) • (s in (t • c 
ost) — sin (v'cos ( t + }) 

5cot? v r<DH:")^ari#^SofcfltS:ii„ 33 

ttffiOKofc*, -bronco a &/B<^TISlW-r.5. 

[oo9i] tt*)*tio*.x^ti:\,imcfpm-rzffi#t)<D 
&mi3foi$.ftFtt* mfr<o®m*p^ mtit^my. 

F = (4/3) • re 2 pwy 2 f 2 l 3 ' s i n 2 r • co 
s (y-cosr) 

ttvm&m cmmz-rtttt Kwctr^m l^- o r & k 

[0 0 9 2] SOUl&IJfca&kfc-arSt, -hi2i&#F<D 

[0 093] L — F-cosa*sina 
D = F • c o s' 2 a 

zixK, mtiltZWfte *fii:g)»>£-9 
^tf&ifcfrfcro/fc&At, imsIS)©^ £ ft 

A i = — L • c o s fl+D • s infl 
J i=-L • s i n 9-D • co s 8 

At = L • cosfl— D- s i n 0 
J T = L - s i n 0 + D • cos 0 

[oo9 4] &.±a *>. zomfifflwo-mt uc, m 

tffc#3£H»33<OS£ l=4cm, ^<Otiw= lcm, 



14 

StffcfWft6 = 3 0' , ^Jifct^y = 6 0 o , mti 
fc#MSf = 5 0Hz, fr*bT5UfS<D#:tSg$ i = 
4° „ n*>±.tfft<OtiL&m4, T = 1 6° i: Lfc^-g-tifc 
*&fl^fol&#Ai*¥:*f£]f&# J ©^FflS<b=S:#^ 
*©«*nMCflsi: k fcfcH 1 5 »c^-f 0 

[0095] ««« i mw&(of%miGm * t Lxmt> 
[0 0 9 6] r<o«-c»i. ¥^Ffl^t)<ojK{i:^w#Sil 

*> t^tV^fc*. 1S»©¥^-C|S)5 0 0 d y n©ftit 
tfc<0^t?(i^lifct^B«SS:^l g£AT-C*)Htf» 

[0 097] cici-c, tr-hTzvmvGmn* i 

Sfctolctt:, ^fe^ f S:^b/h$<-r.i(Oasa* UV\ 

f±, n*>±lf^F©fi:ffl^* t S:^#<-rnii«ii^-5r 

SIS f U^: t < 1-5 w t jPBS LV\ 
[0 0 9 8] rofltffcSMTU, fctttf, JT*>± 

<4*BH#i*7° b*Z<-tZi>\ fJhTZVtirVtiLtt 

m4>ii:4° \z.&otz-£*mi>±tfm<ntiLmm<t, t*i 

1° t/hS< -tUT, gg«fc£^)SISf =4 8Hz 
l-TlfSr t"C. ^©lS»ra«-*3«t ; &lm<D5i^-C-* 

[0 0 9 9] titll *T*.±lf^cofi:*iM* T 

£16° KfSofc*£*T*,T<5LI$<ate*l!M 1 *1° 

ofc**i7*)±lf^rofi:+H^<fr T*2 4° t*#<U, 
•tLT, ^«fc#^KS:f = 5 4HztC±Jf5ZtT?, 
S^ro 1 S>rai-t? 1 m<DiMmx>*.¥-K&T&-tZ> Z t 

[0 10 0] ^DV^jS©**, ^lifc^JBEfifc-L 
[0 10 1] cro^-CH:. JT*»JiffSif^*tL<H:iT*> 
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±tf S)fe<M>fl-*>T-5 Lftf^^tt^^iJ a &-£<D 
ffil-S2:^UT, ?T*>T5Li!)^P>fr*>±lf8!)^ tU 

[0102] itffctWAe=o" t bfc*g-(D#SiE*- 
<b fc i 1£@ l 6 Ic^-f . r <om<£-tt, j^f- k y © 

*i©0 Srfe^it) t/h£<-#-.5iv-»-c>;fcSiJ#il£r 

-<xnn^Tti*)^\'mm-rz^ tax* s. 

[0103] -ft. il 3 K^Sixfc^tffctggoj; 
3 tl> fe&<0?3 SrgiJ/r r t &X& * J; ? & 

v-»5J:5*fi'i>$ijfflisp7o 7 *z.<omtzitzmmz.mm 

[0 10 4] fcixtf, S'b>Sr*Jc:-f bbT*3gSrT* 
t-C> ^lifc£gg£:&^te|p]£*5£.i: S 

#=&gKfc^Tfc, Sf?o^Sr»ofc«>iE, 
[0 10 5] KlOMm ffj (t) IH103, 1 

o 4<D&mmm-rzw-m&. o o tM&tz>® 

01 4lC^bfc«t5^ 19 (g) 55*117 12, 7 1 
«ij (&) m$&7 1 2, 7 1 3 ©3fMfe*j-^33<D 

K7 1 4<o&tnc£t), tih±trmm>t>n*>T*>i,m 
m<nj&*)n a <DjEm*ibmg.^ ^>5^^M: % Affile, 
[0 10 6] B4 0fcsttp|;:, t& («) 33819 o 

1. 9 0 2<Oifc^MK SVMC Wfcftga>£>#« t 



s i n £ > { (w2+8 • 12) l/2- w } / 4 . ! 
SrJSlfc-t- £ Xhhtt. EfD&Dfla^'' ( r f =y 
b) fc|3rtS$tt%MI.9 0 6 K(OS/BWoisa^i<C5 

4 9, « | >o<D4m©#as£jtifcsfc£, 

[0 10 7] 418, ±S:Srg|fc-r £ flor^ b 
JfcAp (1/w) = 1©£#, £>3 0 8 » Ap = 4ffl 
fct, £>17. 2 ? „ Ap = 10Ctt, £>11. 
5" -?fc5 0 

[0 10 8] StC, M (t) ^»7 12. 7 13AS. 

(«)S«7 12, 7 1 3R±Ofi4tBMil#KftLT 
t>» P©K7 1 4*111 («) 18*817 1 2, 7 1 3|CH^ 

•5£.i#oTfBfc4<57S:*. Tit'}-*.*.— Z 7 0 6 lei*** 

[0 1 0 9] 3llS«?>^ffi2 

^g^ov^TKfB1-5. r£m ^ijeo^ffi i <om^ 
[oho] temttrnm *-f> ^rffctssgo^s 

itloiS!^ *T^^*3i-^2 1 ktZTf?-*.^— 
9 2 2^H^^tvCV^5. t7^f- a x-^2 1|:itt 
33 3 l!i$Btfrrte>ft, t£.Tt"?=.^-- 9 2 2lcttfcp 3 
2d5St#^b^TV>5. 

[0 111]47?fai^2K 2 211, -tix^it 
^#»tb^fc^3 1, 3 9<r>3i.&*V& 

#7^f- a x- ! S'2 1, 220HHEH:, ^«5tl|c» 
« $ ttfcSOffiHiJK 4tioT«l»$tt5. 
[0 112] jfcftgjglH:, ««6<)iS«*«[»Ufc5^ 

7^W-h (PET) aSfflV>6ivTV^. 

[0113] *fc, $.*fmmi\ztt, *gii«-fe^-y-5 1 
*mviiiixtim±>'-9-5 2tmmzthx^z. ztit><D 

•feVf-5 1, 5 2©«Hlie*«:W«I^g4ICi||t>ii<5. 

®i^g4-c«, tmk-t>"9-5 lfei^ipita-tv 

•9-5 2*>b^P.^T<*1faiC,toT^tffct$lg©» 
±0«ffiSr^-r5. *UTs ®lffll^g4-Ctt, ^-©^ 
SJfc*5tt5 BWRg*3J:tfS5^lcJ: D&err^'T-as— 
^21, 2 2©ffi»uas^*ix5 <( 
[0 114] t*7^fax-^2 1 > 2 2, W^g 
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e\-m&ztiz>mm\ci:oxm®istiZo safe 

[0 115] (T*^o^-*) T ^^^^ 92 1, 

[0 116101 8*5j:t/0i mraoewsr*— 

^23 Sr^-To 018 *5 «fcl*B 1 9 Jc^i-Jt 0 T/V 

^^©Rt2 3 i<DTm\zt±mm%*2 3 o^ast) 

#lt^HTV>5o R«2 3 l£>_L®|cr±«$:o^ 

82 32-2 3 7dSERSnTV^o 4hJ6fi2 3 2-2 
3 7«Rffi2 3 l<D*fo*mfob-pZ1EXftm<om&<D 

[0 1 1 71 ffiS**2 3 OOTBfctt, H«*lRlfcl 
2^*H^tt/bSfii2 3 8^g2^^tvTVN-5 0 #Sffif* 1 
ofc#^®a«lc®iK*nTV>5 0 £®&I2H582 3 1 

<fc5lc, JESSTf-2 3 -0lctt/Ny^^^ofc5»»i:^ 

[0 1181 #m«ilcH3J!jpi--5SJESr^ra»^fkS^ 

3 2-2 3 7<Djtffl^^t»R51g)S:fi : 5p rftfCJ; 
5, n-^2 3 9Sr»d^Ct^T?t^ e 

[0 1191 rojSWS^e— *2 3©Wtti. 0 g 
f • cm v M^m^&iiS OOr pm, 
JtH2 OmAXfc^o R82 3 1©ES|j:8mmtfc 

^®2 3 2-2 3 7^^g^ixxv^5P5PlW:2mm 
Tfe^o R«2 3 10>*£HtO. 4mm-C$>5o %j&2 
3 2-2 3 7Ofgf£ttfcj0. 4mmTfc5 0 JE«*^2 
3 poSiA8[9:»3 4 1 kHUfci. 

[0 12 01 :^tffc#8fm ^^)jgfS^^ 

2 1 &£Tf® 2 2 Id^r J: 5 t * 

— *2i-m, ^oi:5^f-^2io^7!)y^ 

2 1 l\Z£^X : mm#;<DT2—? 2 1 9#SS*&*;h/C« 
3$£ftTV>5 0 **5, D^2 19i8ttt5^f^ 

2 1 0(D^«n-^2 1 9(Dm^t-m-^Xo\cM 

[0 1 2 11 1 9ft^S3. 1mm, rt&2. 

9mmOS£fgrefc5o n — ^2 1 9 <^®SB$Hc:&^£ 
«3 1 ia$&ttttk*LT^<5 0 ^^—^2 1 0O35g2$ 
Klte>ix^:®lzfij^oT^tH5jr)|co— ^2 1 9&J83I 

z&z&ttZffvk^ «n±«3 i mB22fc*te 



(10) 

[0 12 21 *LT, 02 1*5*1*02 2fc*"f±5 

t-. s&fc* #2 1 2 S tsm§ss*t^ 

^2i3*5^ry^2i4, 2 i 5j&5Est*nr 

V*S. ±«|§i&;*^— *2 1 2*5±T5TS?Mft^>— * 
2 13 (O-t^fno^t £ It, 2 10 <£>;*:# $ 

OjfoO. 7ffin?*>S. 
io [ 0 1 2 3 1 * 210, 212. 213 tt. n 

^2i9 fc**^*ft*ftitefcrs * 5 bttBSSfe 

"CV*fcV\ft* % # 2 1 0* 2 12. 2 13|C£ 

■K ^ti^tilb&LltiBlfci:*— *2 1 9|c^x.-6Ct 

5 w tl^cfcoT, ^2 1 9Sr3 eaftSrtoTKii 

[0 12 41 fctaitf, n-^2 1 9\Z.MLX±1$ffi$) 
XT-* 2 12 (CJ:oT^(e3fe4:^^ T*Hfltb*y- 
*2 1 2jcioTEIeie^x5^ilcJ:or, n-* 
*> 2 1 9Sr0^rpJ(-leJlS$^:Sr^^T#5o n- 
721 9jC*fbT±§i5M^^-7 i -^2 1 2t££oTi£[5J 
teSr^x. T^tt^:*^— * 2 1 2^ < toTjEIeIfcS:4- 
±Z>Zb\z£^x x * 2 1 9&aj5fa\cm&£ltZ> 

[0 12 51 H8S^KBlc8gUr, 06*^^5 2 

35£©T£^*rfclc*S 0 *ZX, ltbtt±mffi® 
XT--*2 12kTUffimxT-*2 13t:^ ^<MB# 

30 V>ftV^^-*<D^jg£rn~* 2 1 9«c&Jte$ii:3fcv^ 
if 5 r i: #3)* 

[oi2 6i -ixictt. ^"7" — & <d mm-r^x \c . mm 

[0 12 71 JBEm^<DJ^»^K»ri3 OOkH 

zSLbX&So 33tffc#^a^^t^^tt 
■fV^lOOkHztfcSp LfcriSoT, JEm^O 

40 *Tt>. *Jt±»6*»*ib#«:*a*|*3 1lfe#*.« 
[0 12 81 ±&VtZT* s 7~~^--?<DX7'—#^ M 

[0 12 91 Sfc. ^x-^^»fe-f-53tfi«<OfiB355 
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[0 13 0] i^ipicLt, m&.tom&ft.*-? km 

* 3 *L-5. fc*}, r*U±, 3 g 
Mtt*rSfc-**.4T * a:—* Srig^i&^r-* Ic J: o 

# 5 tt b rf r. tvicpfi e>*ts fc ©-mftv \ 
[oi3i] (p tznmm m t *<K>mm^i 

IC, ^tffc^^SI-S^Sixfc^^ (x, y, z) £ 
5t»-f-5„ i-<Cfet> v l&3*:f*©£#8li§l©J&*.fc (3* 

-&©igfc±;frlB] £•*-£>„ if^b±*lC[p]^oTzliSr 
J^t"*. i&l^ #7*^^-* 2 l (DBft<P'bbtE. 
T 2 2 <o^«^.L^ie^ln]^2E*^|S)i: 

£;o»ibytti ztt©&¥^K:fcttafl-«2FfnlKxtt£3£ 
miS. x%HE<Dl}faZm%. xtt^W^fft 

[0132] ai 7ir^-r^«fc#^a-cn, * 

It. tEM3 2 (OtET 9 2 2l^t5^fW 

m±\z*mw.<»m'boi>ms-t-2>&mxt>z 0 

[0 13 3] r©?3tffc#=gB©4§-£\ t7^f*x- 
*22©n— 92 2 9li*&5fc:tfc-C**>l?, £tt3 2 1©S 

Mlicron-^ 2 2 oro££.kaM£e-r.5 i ? icfegg 
3 2d*eB$*vCV>3. £7^fax- * 2 2«c*fi"5 
^¥W^-«A2*JJ;^I43 2 1 (OHieSliW^rt: 

[0 13 4] £tt£, -LifcLfcxtt, yiJiiUzldttS 

**«5t i i-*t lt $ Hfc*^ «f c # =&a rt s a 
[oi3 5] ^rffc#^a^@s$4xfcM^ii 

ttt> x' tt, y' ttfcitfz' tt£j£g-f5. Zix' 

mtiizzmmmwi-ts&mom&tti.' tt, 

y' tt*i£tf z' ttO^ft^tvroffigSfcffl^T^fci* 
ix. ^«fct^aiiii«t5@^-<DMg«:xtt, yttfcJ: 

[0 13 6] 3J<TC«i£fc:oV»T!ftlK-r5. 02 3 



50 

fctxlifcgg3 2li±tt3 2 l^it/tt 
3 2 2£*H-32:#gWlcK3 2 3 4r?g5wtT?^$ 
n-CV^„ £tt3 2 ltt£^3 2 Kfc^TfitCfr «£»)©& 
BKSEB£*vr^5 0 #3 2 2ttifcS8ancifi-3< 

[01371x132 tt±{wa^<0Wrffi^*^-f-5 0 

^MLxm^wmtmblxZo «fi{t:©*:ft±tt3 2 l 
£#3 2 2tt*£«itTfc!K *tt-?^*-*V^7 7 
io r'f hA>t>J&f££tiX\i'>Z>. m3 2 3«:-?:©S5f*3l£*iV* 
■C«UBi" 5^(6HCg^W*3i^lSr*LT*3D, 33J£#© 

[0 13 8] #3gW#kaS3£ifcfcffl^/i::35j©3Ett3 2 1 
©jUSlS, ^«itU-^Sti.fctS5c(Ogi555-Cfil 0 
0 » m, 5fe«SSl5-CH 5 0 u mXh <0 , ^3 2 1 tt*S5E 
t>3feiSp?^|p] A» o TiW < o fc 7—'<m#L t tt o T V * 
5. ^3 2 31*11^ $ KTi) !? , ±ZZtim& 

*r6]#Jl cm, i£**|B]iji5) 4 cm. i|C£ ttife 2 m mTfe 

20 [0 1 3 9] *J3, 0 2 3|C*$ixfcic^3 2"Ctt v Ui 
8g<Ofc«)lC^#3 2 lli^O^^^it^r^HTVS. @ 

*sii4v^i3 ir±x z¥-m&&A,x&m3 2tmffi 

[ 0 14 019:1:, ^ro«if^|c:-oVTfcS3 2SrCsj|c# 
\-fXWLm-*Z>» iETi'^=.^—i'2 2ti. fc^3 2Sr3 

£35 3 2 OKfbttffi dtffc^^SB) «fc^3 2©^|& 
-e^to-rcii:As-T?#s„ WSSiKrofffifilrofcft. 017 
l^$ttfc««glcS-J#^ 3 2<O^Sr)JccD£ ? \cfe 

[0 14 1] @ 2 4 iCTirf £ 5 I' . XttOleie51 

SbO^ (^J^Wf^fflAA2) txW43.fct5yttlC^n 
^h-Wf«l (//x, //y) Sr^tf xyjptBl^mTVSesp 
BS:S2P£U-C. M.A2 b&M2 2<O^Z 2 1 <0tft5c 

—pise fc-rs. £3t\(o®&m®<D5.&. iti^m 

ttlM2) cyii'iVzttWii^Wfclli (// 
y , // z ) ZSts y z iPBI- Vfl!ftWtrSqi t LT, 
M2i£i3 2 Witt 3 2 1 <0&5n i: S:ift*itft»*s^. 

[0142] ^ ba— 8 ttx yipBlcsp 

ff/£¥BJ:t>±*T?l*iEi: VT%Xtt& h-TZ. 

^atty z Affile wnt£W-mx<ohm^xttiEt 

[0143] -e LT, 025 IC^-T J; 9 £^ 3 2 © 
^1*3 2 1 cc>fe7c^*Jlt oR3 2 3 <Z>g5¥ffi p 1 M 
A2 3rii9 xttt Witt (//x) t±tt32lS:#tf 
¥®pOi:*-r«A*il;D^0ti-<5. r©£#, 
^!Ptt±tt3 2 l<Dffi7Ci6»b5fe4ai-(B)*»o-C^fci:#lc 



VI j? *X c- T ^ ta^co^ jf^co^g? 5 4-^^\WX 
S~I S/:' 5 ^'** v -^£ '5v>Xof 

*-XMmi<?&&a>m®&a>&9:tist?\P S~I S/i'S^ 
^coafiafi ^la. ie@~8za \<*3r [Z9I0] 

s/^^-M^lo EH [9 9 10] 

oi^UEWf x x-*W2\v;ma>&M<}'a'&x^& 
?\W%Qma>\£*iXi\H?Wtmbma>& y ?\Q?4-*?l 

:|IEi~8 2i v «ag^#q/W^GJ^ [PS I 0 ] 

M 

2J?54-^4f^l66 ( ia.vist^|p s A* HZ SA* 

S-ftSt^S S^l^^^TKFI S«£<<^*r [ C S 10]. 

iis^'S <?9<- z 8 = 8kf6&a>m ZQm.a>&-2\CT 
4-^1 1 E0 ^MO-PS/l 'Zttctytf ( 
& «^«fW a>ffliffla> f^ax* ^ 5 Q» ;? ? ?tSH'¥* 

(0fl_^0fl+=:()^4;_ a ^) 1 <Z±<m C0^^> 
'U^I8Z@ mis^^ v 4-£ °2T*i?gt 
»!?^S~t S^^ircoSg ^tlj^lf [Z S I 0] 

"St*? 

zz 



"a ^^ff^ft^cofeg v «as^#^?iK«- [i si ol 
WfkrfffiS^fiP^l^iBT**!* v ^|tTa»^ [OS to] 

#a>fegO>{!g<iI# mi Z Baft T St 9 Zi [6^10] 

2 BW^o|fciv'»cofcjj«a>&;&c ya>^ [8*10] 

^iq>W**#^flKC9Tp1 [9H0] 

KC4«»R »^XIB) ¥M<24-&&?mm% 
WMi^c^j5CT« "=I3« RWTtt [ P P I 0 ] 

(ZD 



(V66S9ZC-Z00Zd) 66S92E-ZOOZ US <£ 
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[oi5 8l ^ Yv—irft oisi.xm.y)n e<om 
U 03 2-m* hn-^ft efeiyjktiftuc-ttif 

[0 15 9] ^^#P>Off*->fcHK^*JV^W:, 0 
Otifciirf 6 0° T*>5. /J 0 ttfcfcx.tf0 o 
Plttfctx.tf-1 2 0° -CfcS. 0 2 l*fci:*-tf-7 0 

[0 16 0] _hi6LfcfftW-ett\ fSLWvmmcoltibx 1 ? 
?7S l~S4«;S4a:Ufci!)^t VitiK fciitfxf 

im± °imtewi t£it s *-ffit± r ttici® tits t ©-mfc 
[oi6i] rTHtfc^uio^-ciftKLfca^ 

tf^-wa^s^-t-s. siKfius-t-sjbftt© 

[oi6 2] (w^-ffi) &k: v ^tffct^atcffiao? 

S^lcoV>Tttx z¥ffil-#LT&B#f*(D£^jg(c:g 
[0 16 3] ffl»7B-) 33tffc£fcJ:*»_k#m.M: 

[0 16 4] *1\ SSrg^t-rs^i^ffiiJgft^ 
-MKfiSfcOgg, T (S) Sr»±««8d^AnaSs £io 

(s) i y mmm.^>^s i % ^ans^-tri^s 30* 

&7ir<?-=L=.~-?fflffl&, G» (sa) *T??-a.x.— 
fS (s W ) Sr^<05S»ilcJ:9^«fc#^stc2St^$ix 

[oi6 5] mmztt^ mkm&<o&&*)\z.£ 

SSSRfi R fS ^G ff t GfslcaifcS » t »iJfc5 0 
[0 16 6] (Sl^SH) S«U Fa«^-0-f-^-C«0|8 
SSrjEJfclCJft*, S = S e t^c5»Jffiir/W=/ 
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[0 1 6 8] QofrvmmcttxXfPl. y#r*K 

io 3e*ffioMiie*A4:. o x 2rrRK e y *i«a, e z #ft 

<D3e*«<Di§i$Kefts v 0*9 6ifiK*5^aE-f5„ 
ma, ±t. ivxzti^>o>^mm 

[0 16 9] £<Dpfe. fefc~©:£KiH\ e ? #!pl©|Hl 

fls x«» ytl, z Ills] D ©lHl^ibm-ov^T-5: 

20 [0 17 0] (am 

( 1 ) ±TJTft ( z Ifcfrft) ©»f£ 

A : ^fn- 6 (*£<) i"<5 

so [0171] itvbW^&JctJxtf, ^«s«itfl:A» 

[0 17 2] S©JS:»3^PS:^x:T, ^>4S^»)-f- 

ww&Wi-rz&mo&mt J: •? < <C5 J; 5 * /J 

[0 17 3] ^IglcH:. ^r±BiJff-cr±<C<^4r#5fc 
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m * Ufa \c ¥frfc 0 h /J> * d s^Kcf 5 

[oi7 4] r<D»3% sj&wk:, mtittztm 

[0 17 5] SiJlBO^XS'T'S 2tL<tt^f5- 

tf, X^yz/S 2 »c*5V^^Oia^3*S (-d?/d 
t) &*2<-t5b* roiellSfc: J:oT*C<5M^©T 

[0 17 6] fc*5 x r<04i^ *^tffc#^StwX«S 

•10177] *fc v *m\ztc%mm'R&z *> 

<ombmm±m£*mz%tt-®&fi^ (2) tur 

[0 178] (2) ItttJSrA (xWffa) <OWift 

[0 17 9] tthTzwmzmfta&tgmvm *> 

*S-C#5. ro2^jaS|5tf«!)!7^^«Str^l : S!U- 
[0 18 0] ^«fc#^BiS|iJ^^t#jtU 

[0 18 1] 4J8 % ®ft a ©£HfcflM^IiJjfc«J|C x 

»0 (1) ©±T*|BjO»imcJ:o-C : ff*503*5fflffi-e 

[0 18 2] S felC ttrJ&Lfc^yzTS 2 t^fyy 
S4|c*JV^^cD|HieSif^(D^3^aSr^:#<-t-5tt5^) so 



[0 18 3] ifc, (1) ic^fc^o&f^flro^Si 

b^IrJ'-©. /J<0<tt,^|Sg-v©^iSfl||< o . 
[0184] fc*5, fJ1i±if&<D 0 „ a , 0 ©HfiUifc 

:7*S 3 fc^T t RTil-C&S. 
[0 18 5] (3) z$i*pli£iMli1-S[I]teSl# 

(2) IciSV^T^fcM^lRl-©^*, fcPfc*^ 

^^o^^T^iSlJ^c^f fcv\ r ^Sr^/i kits ^ * -e*^ « 

[0 18 6] i-ft*>*>, ^OfliJ(?I^©«Sft:*S:£^© 
[0 18 7] (4) xfftSr0eWt1-5I5]e»f^ 

(3) fcnassic, %m<r>±.fa*<Dmwj]$:&m<o%:ix\z. 

Wtmh±&Z. iixlriot, xttSrlUtettt-rsilI 

[0 18 8] (5) y*!lS:Efeif|!it1-5liI«S»^ 
(2) l^^fc, ^©&0a/»©:fcM«£3eiw«toT. 

[0189] (6) */<SV^ 

^77*0 3 3 IC^-r. feATU 03 3 ■Ctt-t^-ejlO 

[0 19 0] #3g?8#k2qTfcofc!SfU£:fc^-CHL, 0 
OUfctSj* 6 OV-Cfci,, Uflttfciili-l O' 
5. ait±tctx.fi3 0' -CfcS. Jilitix.B-10 
0° -CfcS. 0 2 ttfciS.«-6O° 

[0 19 1] ^7y7-|;felt5£I©Ili^CJ: 
»5fc^(07J^W^A2lc^C5*DjaS, ^liD5*lE«rS 
3 8fC^-f- 0 fcf£L, (3) (4) ©x$fi, zffcSrESs 

5. 

[oi9 2] mrnxmikfe^it:) $MEz>n±vtmrs:. 
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[0 19 31 0 3 4 51-, ©J»&fi4Hu JDiS 

[0 19 4] *^«fc*Sfi«©»fftt. MMKB4IC 

WMltfc< 0 4*5, 03 9^JiJH@Wi:t5 
Rifts ffltffc#Jc*3ttSAi:Btt:. Attiaa«FOStffc 
Bttf*ffiB»^S«fc#;frT?fc!K i9A#»fctt 

■tit-ena 3 2 . 0 3 3ic^7^-e^*ttsa. 0, a 
[0195] 

[0 19 6] fcfcX.& «tt*l«Ptrffft3»fr.'9hSEtt 

[0 19 7] 33tffc*&B4>»±:Rtt** 

[0 19 8]Sfc, T**-*:*— 
v^S n -C. »«fc#§6Btt*I*r3Mcm*fc# B ft 

[0199] mllto**) **w#boa«fc#* 
B-ett, 2 1 or*«*8re— * 2 3 fcpw-cfc 

z><b-? % ejjfovmmctt'tz h/^ftii . o g f • c 

[0 2 0 0] m<D±^^^m^ cmXlai cm<D$£ 

3mmO b >4?0^c0Ra^iKl2mg-CfoofccD-e > d 
OtllcS-3^T:H<OSS& 3 m g t Lfc a 
[0 2 0 1] &m<D9ci&&ft<D 
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££tt<0»]*to*fc, ±2 50 gf - cm/sec TJ>5 

ttfco 

[0 2 0 2] L"C\ — ^cD^ia^rOaailfiJ 

fc B tOtt*fcB3 6fc«t. fflftat±0° 

[0 2 0 3] 0 3 6|C^f <t f$S0g>Ul:*5^T 
», (^hc-^^0=O° ) -Cfe^ 0 *M0 

io &ti*h*M0. 0 0 4»*-eoMlC hA^aftfrl g 
f • cm^-T?»5tfiij^Wlcli*D*^:^ 0 &#£|0. 0 04 
iPfrbftMO. 0 litxDmx-ft^ bA^OttSrl g f • 
cmlCfto, ftSJO. 0l9i»&ft«0. 0 18^t 
<£>fBlc. fA^^iutS: lgf : c mtf*b — 1 g f -cm 
*-eiSlSltlft»KajftS*5. 0 18^^ 

£3 0. 0 3iP<DfflX-t±, hA-*tf>ffi<£r-l g f • cm\Z 
«o 0 l$£S0. 0 3»^6>«fJ80. 0 3 8g>*-e<DfH 
h/l/^OttS:— lgf* cmd>b 1 g f • c m^T 

20 [0 204] Z.<D£ot£ f/V^^X.^r^lCto-Cf 

2 9gfC*>ofc. iT^T^LcDrfl^lih^^^-cfc 
■ S«rB0-C *>»?>. Aff ft l^ttSSJao. 0 14©>^b^S3 
0. 0 3 4»*WPfl-Cfc5. 

[0205] :o^ a v—i ^ 3 yiii Sftkosrifc 

30 5#IH»:)t«ft«V^i:, Sfefc % JT*>T>5LEA*H::t> 

ma>m^^m^x»±t>^m^ti^^t^bs ig 

f • cm©hA^fc*1-*T*^*J.— *«r/BVvc, 
o. 2 9 zn&<nm&<Dh(D*&±£&z>zbi±-zimx 

[0 2 0 6] -T4fc>*>. *Stffc#3fi«0±fl:©H«r 
0. 5 8 gKTfc»*.Swfc-<\ Ptffc#&fif*#J:1- 

[0 2 0 7] *i% *x-*2 lOlt, ^rOmStflES 
«_"*-T-3ftS*V^fc-C % M:fi:2. 7. fJO. 4mm, 

4mm<DR«tl?-Ci)5 a *"r—2 2 1 

OcDSftHO. 0 54 gTfc$ B ^fc, TO^r^O 
*<n\g.&&*T— 9 2 l ootSoo.-- 
7f&Tfc^r 0 19g'tfc5, 

[0 2 0 8] 3o^7 Ji >^ttV>Tixt^S4. 2m 
m, ftg3. 8mml3j:WJO. 4mmOK fc -ty« 

r±]tfi4. 8©wy-ek9, W3 o%<o^Ki5$>sfc 

^<7!)y^Sf|j:jKl0. 013gti)6 o 
so [0 2 0 9] 4fc, n — * 2 1 9 0O#KttT/U^ =. » A 
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T?fc!K IA*g3mm> JfC£0. 2 mmtfci £ t 

o-* 2 1 9<OWatt!fiO. 06 1gT?i>5. ijx 
t>iSr^W-t-5 7P=f-zx^— 92 IfflSittO. 19 
2 gXhi. 

[0 2 101 ^©SSllliJiieLfcipJCO. 0 0 

3 g 7fc5. mztczmm±ftvtii, ±157 

^tffc#^H±(*-e«rne>wSfitto. 3 90gi<t 
a. 

[0211] SfelC, r«5^tffc#^SO^«3tl io 
tt, WMl cm, JtSO. 9, J?S0. lmmCO&ftX 

i>5rt*>t>, XfttSigiroffSttifoo. 028gt4 

[0 2 12] *7t. *J«3SB4, *Diia-fe^^5 1*3 J: 
tf£2)n3£«-fc yf5 2 tt^H-ett 5 mm X 5 5 i> 0^91 
^Tfy/i^^Sn, jCattV^-ftvbi^O. 0 1 

g -c *> s. u fc# o -c , mmms. 4 , mms.-* ^ 5 1 

*ii:^iP5i«-fe>iJ-5 2*&t>tt'gttmo. 0 3 

gfittO. 1 3 g-C*>5. 20 

[0213] &L±xr>. ^«fc#^sro®fi<o-g-n-tt 

0. 5 78 gift5. l«-O^ICi>)j*-h^fi0. 5 8 

[0 2 14] &*5, ®^6|cl*«TI-ifc9H-3fiSy<I7 
^^•^^-^lc*iW5S>:ffi»«^t±^-H-4 OmA-efo 

s. m®mffitt3 vT?fe*„ maigssaso. ig-efc 

5<0"C, SJ|6U:tt:0. 12W/0. lg> t4fetl 
2 0 OW/k g03fifiy*i7 — a5SiSH*$n/5. 30 

[0215] ftkatl. miSo?.roy9 L ^Aw'^->'jj<y^ 

— 2 2kfl?firoaS^!7-**tt:i^6 0 OW/k g "Cfe 

fiS 1 0 g &l±<d$l& icov ^-t <o t <o -e fo 3 . 
[0 2 16] -jKK, «i$?fmSK*H-5SH£ffifl[ott; 

■5 2jJcS»<0 1 0«±C»««BSlltSr*-t-5. Lfc#o 
T , r omiS 6 tiiio X 0 1£ 2 frMM<om l 0 f&eofifi 

0. lgti"5i:> r<o^tffc#^Blc*JV^-cr±*!)7. 
5»©^ffas^lfilc*5. ^m^icri, 
■?A-f ^-^3j<yT-2 3cSJ&J: (7 fc»iV">fi:fiy<!7^£fi[ 

tfsrfiB-e*>5. 

[0 2 17] ^Wp«fc^f!imwi»)|%*S5l^-f 
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16cal/ (g-t) tt5t, 7^fai-?Wg 
fittO. 1 9 2 g-CfeScD-C, T^^a3i-^|c:^^ 
Jl$s*A"¥— aS-*-'«-C|ft£X& (^*/V=¥-£&3!)3i 
0%) Sftfct LT^O. 3 5t, 
*A^-<D7 0%&m\Z$m : Zfr-k.b LTtO. 2 4*C 

[0218] HKicii, mtitz$mmiz.%i^x&±i,tL 

6mWS«OW- lP3t«raaEaiU* 3fcx-f * 
^^B±(Di^l nmXl 0 ttma^OttRffl^TT-M:^ 
SKllOO , CeS*T±#-r5iiS. 3Effia>e>SH-,xm<DSt 

[0 2 19] r(OitA>?>, 6 0mWiS©x^- 
Stir i:-t-bfe»J ;tfcv^=txe>ix5. 

[0220] (*<D{&) 0 1 7 [cm-rx 0 z.<om& 

fc#^g-Ctt^«^l k L-CBS3*^l-^bfc^y 
if^fl'7^V-h (PET) Srfillc^f-CSiML 

tti&fctMc*>ifcv**e>rf, Eli 7lc*-*-tro|cKt>tv* 

[0 2 2 1] C©^lifc§:^B-CW:3c^1±4rStS 
UTi^lc^l 7lc^-r§|^i:<c5i;?lc: > S^Sr^o 

ffl^<0&B4r-g:$-li:5^5§5^J^|i^l|^fe*o^ 

Sr^S ICS 3E-T S r t -65-e# 5. 
[0 2 2 2] *^tffc#^BT?«:, *Pj^S-fe>"^ 

[022 3] tit . 2V^lwii:2^-rs 3 tt*l6l©*0it 
tf&£&«^irogfr*&fi|£*;h.^hJaS£*-C* 
fct^BwSlf&Sr^mt-5 r t fc^-efc*. 4fc. 35 

[0224] iniift-fe^ 5 i , nt/m&^>-9- 
5 2*a.cit>k-rz-t>y-mft. mmmm.4 tn%m& 

[0225] *fc, *®titz%mmxt±m<omW)&*- 
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to2 2 6] * bi-. #-hi-*£HHc*3tf zm#<omti 
[0227] ro^fct&a-miiff&sr/iv-' 

fcWKESbtt&V. 4$0§¥5- 1 6 9 5 6 7 

[0228] LT®2j«:JBV*fc 
T91 L =>.=--9i>m^ZZb&-*I&Xt>Z. fcSV^tt, 

[ 0 2 2 9 ] ±» V1t^M<omm 1 fc* tflHi5<OJgj8 2 20 

[0 2 3 0] fcixtf, ^g{5^lc*JV>T-««l*ftA 
OloB^gfi (1. Sngft) 

[023 1] Lfc*So-C, K#4feiS^nc< G$*&©&B 30 
[0 2 3 2] -t UTs _b&Lfc.fc5fcU mtittZmfctt 

&<t>x&± (*/<y #ii*j&xhz<ox. mm* 

[0 2 3 3] £6>|C, S s Aoa*<£?Rfi 1 |C^.P,^ < );5 
^tffc#ga©#»#ft££x.3 fct^tf 
[0 2 3 4] *fc % ^«fc^^Sll, ^©#±^j^O 

•5. 

[0 2 3 5] i0533tffc$^gttg^.|c*jv%T 



5? 

[0 2 3 6] ^re^^tvfcHJSo^tt^TW^ 

^t/ffiiBrt-COt-^TfDSSiS^ixS i t #£0 £*v 
5. 

[023 7] 

33 tf It t ibmr *5 ivCflfeT 5 Uftf£i3 £ tf JT*»±»f tb 

•f-srtas-c^s. 

[0 23 8] #±*#&tc#;*j=S--5;t.5fc«>fc:tt:. irt> 

[0 23 9] Z<D£ 5 ftSLt#{*:gB«:, grt^c*^^^T0T 
[0 2 4 0] »±**g5ttl*^7Sr^TaSS:l8^T^»l 

[HffiOjB*ftRWi 

[01] *^WO^JS<o^ffii|c:«5Stffc#^a* 
(a) tt*©£fc8-jE®0T?fc!), (b) 

[H2] mmmvmmc&^x, mtitzzmshkmti 
itzm$i<omak<o%mt:7F-rt'7 7xbz a 
[03] I^*ffi©Jgffi^c*^v^r, gg«fc*^a»c*ji7 

[04] m&te<Dj&m\ci$\*x, mtiizz&mc&tt 

5 ^ tf fc # I4f^©m 2 <0«JS Sr^-t-0-Ci> 5. 
[0 5] |i^i£©7£Ji8fc:i3^-C\ gg«fc:t$ia»;:*j«t 

5 m « fc t »f^©^ 3 ovumzm-tHxh 5. 
[0 6] ^ig<o^«8ic*jv^r, miiitz&mz&tt 
5 m a it # mvf(om a ^m^-tmxh s„ 
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[0 7] m&jfeo&tticttwc* 35«fc#^fsic*j(t 

S S3 life # »ffro|R 7 (O&m&Trrtm-eh 5. 
[0101 lRl^JS©Jgflllc*5V^T, fc#3£Bfcfc 
555 tffc # WiftOgi 8 <D)fcffi«:^-f-0 -Cfo 5. 

lam mmn<oMM\cis^x. -Rmwimzm 

[0i4] nai£js©?£Jiifc:*5v-c x 0 1 i^-r^tf fc 
[0i5i m&m<ommz&^r. m\zftm-rzj3& 

[0161 P^iSojBJglcfcv^ 33lcf£«i-5;*)*5 

I0i7i *Bwo3ijso^ji2f^5^iifc$^a 

«5«itSr¥-f-jE®0-C*>5 <> 

[018] ^HJS^fi8lc*JV>T, 33fffct£Skjr 

[019] pjl^so^^s^i*^v^■r, 3g«fc#^aic^ 
zm-r— ■w®0-cs>5. 

[02 0] ^mSOD^ffil^V-C, 01 8*i£tJ«01 
9lc^$^cg^K ; e- ; J'©i()f^«rSiig-t-.5fc«)ro0-e 

[02i] i^*ifiojgffiic*3v^, mmtz&mcm 

0-C*>5. 

[02 2i ^jfiw^ffiicfcv^T, mtiit%mm\zm 
mxhZo 

[02 3] ^*JS©^ffilc*3V>-C. ^Sr^-fifc^^ 

0-ej>3. 

[02 4] i^llJSO^lC^-C, * hn— jrft 0 t 
^aSr^-f-0i?S>S. 

[0251 mmm<D&m\c&^x. & ►> a 0 &m-rm 
[02 6] m&ifcty&mcis^x, mtiitzmm\z& 

tf 5 1rJ*>T*> UH)f£4r^-r 0t?*> S. 

[02 7] ^l|I^S(0}|^ffi^C*^V^T. ^tffc#^fit*J 
«■ 5 fT*.±Jf»lf^S:^i-0-Cfc <5. 

[02 8] I^S&liSo^ffidfcl^ 



[02 9] ^tS(0^jC*JVT. ^«fc^«S«-*5 

[030] i^iijiso^icifcv^, ^tffctisa^fc 
[03 1] m^fovrnmcis^x. mfotzmmzts 

[0321 HH*Sro^ffilc*5VT> ho — p-frete 
io [033] f^HJSO^ffi|cj3V%T. * bn — ^^fl*5 

103 4] Pi*is©^ffiii*3v^-c, mtiitzmmcis 

[03 5] ISI|llS©^ffi^*5V>-C. ^«fc#^S<-*J 
[03 6] f^mSwjgffilcfcVT, ?Jlifc#© WW 

[03 71 ^tffc^»±»J»0*J«l|gS:SrSttK-r5fc 
20 fc©3i§U0-efc5. 

[03 8] ^03g«fcA=i-fr*-05g{t;i:. -t*i.|r#o 

-est zn±.-#te<D&{tt *ttfo'ittizttfc$i<Dmx$> 
s. . 

[03 91 33«fct»Ji(DS*Iif^$r*m-r-5fc«)© 
[04 01 **JS»^lc*iVNT, UlP#t^ttO 

[ft-Ji-rosftE] 

30 1 IZtZmm. 2 1 •&79*?-^~-*, 2 2 
^arc-jjr, 3 1 3 2 3 11 

tt» 3 1 2 3 13 3 2 1 a=?J£ 

$4. 3 2 2 3 2 3 4,4 1 mm 

51 anisa-fe^f-. 52 nmm&t^^ 6 

ttjISU 101, 10 2, 30 1, 30 2, 401 m 

eir^fai-^, 103, 3 0 3, 712 mm 

tt, 1 0 4, 3 0 4, 7 1 3 ft^ v 10 5, 3 0 

5, 404, 504, 70 0 m#U. 106, 30 

6, 7 14 51<DM, 1 0 7, 30 7 m<09c^U. 2 

«o oi 202 w&%i<omm. 402 

lellEtf^ 40 3, 503, 603 5 0 1, 6 

0 1 !)=77^fa*-^, 5 0 2, 6 02~ tV 
6 0 3 ±mmW^>. 6 0 4 TSSH^SBv 7 0 1 

m&m-t^y-, 702 M«*^t, 703 jd^ 

7 04 aap&g-fcl'lK 705 
*9ffi!g5, 70 6 79°f-*.^—9. 70 7 S'bMW 
SS. 7 08 **VU, 70 9 iimSOffllS?» 7 10 
TVftft, 711 ®2f^ 90 1 90 2 

«33*4> 9 0 3 W^ttwSafi. 9 0 4 &®M<D 

so 9 0 5ggift<o#»ttt, 90 6 wm9tv&. 
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12 5] 



126] 



[0 2 7] 




[@3 0] 





tmtmtmttttf 





5WI- 



[03 3] 



[03 4] 




[03 9] 
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